Canteen Takeaway is a novel concept, which entails workplace canteens to utilise existing production capacity to supply packaged meals for employees to bring home. The concept has a potential to raise the average nutritional quality of employees' diets. The purpose of the study is to assess the economic net gains for users, and for society as a whole, of promoting healthy canteen takeaway meals, using Danish workplaces as an example. The analytical framework for the study combines direct cost analyses, users' willingness to pay estimated through a choice experiment and cost-of-illness methods to assess the net society costs and benefits associated with an extended use of canteen takeaway meals as a health promotion strategy. The results show that employees have a positive willingness to pay for health attributes in canteen takeaway meals, but with a minority having a highly negative willingness to pay for the canteen takeaway concept. The potential health effects of a healthy canteen takeaway programme are estimated to be positive, but modest in magnitude. The estimated costs of providing healthy canteen takeaway meals exceed the sum of average direct and indirect benefits. In conclusion, healthy CTA programmes seems to be an economically sustainable intervention at some workplaces, though the analysis does not fully support a full-scale implementation of healthy CTA programmes at Danish workplaces from a welfare economic perspective.
Introduction
The prevalence of obesity and its associated chronic diseases is increasing among adults in many countries (WHO, 2000) . Unhealthy lifestyle patterns, including poor dietary habits and a lack of physical activity, are considered to be among the major reasons for this development. For adults in Denmark, the average daily intake of fruit and vegetables is below the recommended level, whereas the average daily intake of fat is in the upper end of the recommended intake of 25-35 E% (per cent of total energy intake) (Pedersen et al., 2010) . 1 Citizens in lower socioeconomic groups appear to face the largest diet-related health threats in this respect (Kjøller et al., 2007; Robertson et al., 2007) , which suggests that factors in the environment play an important role in nutritional behaviour (Ball et al., 2006) . Therefore, health promoting strategies based on environmental and policy changes, which aim to make it easier to undertake healthy choices, seem to be especially needed for these groups. In this paper, we will study the benefits and costs of a new intervention at the work place: healthy canteen takeaway.
Reviews by Boisard et al. (2002) and Fagan (2005) highlight several aspects of current arrangements regarding working hours in the European Union. In spite of increased flexibility in such arrangements, there is a lack of compatibility between long working hours and family commitments, and employees find it difficult to find an appropriate balance between work and family life and face problems with stress. For example, almost 9% of the adult Danish population was estimated to be affected by stress in their everyday life in 2005 -an increase of approximately 50% since 1987 (Kjøller et al., 2007) . 2 This combination of current life style challenges points at the workplace as a suitable arena for new interventions to improve the health status and quality of life for a substantial share of the population. Solutions that can contribute to improved dietary behaviour, while at the same time contributing to relieving the pressure on individuals to find an appropriate balance between workplace and family life responsibilities, are key factors in solving these challenges.
One relatively novel approach to ease the everyday life of employees, while intervening in their dietary patterns, is the concept of healthy canteen takeaway (CTA). The healthy CTA concept entails workplace canteens utilising existing production capacity to supply wholesome meals that are packaged and sold to employees. Intervening at this level of the workplace environment will not only have the potential to improve the health and well-being of the individual employee but also the health of the employee's family, which is an additional advantage compared with interventions that just aim to improve the dietary habits of the employees, for example, via interventions in the workplace canteen at lunch. The idea behind wholesome CTA is that it should contain more vegetables and less fat than the dishes consumed by the average Dane for dinner.
In addition, the opportunity to bring ready-to-eat or ready-to-heat meals home from work may ease the daily stress related to shopping, cooking, etc. experienced by employees. Meals prepared by professionals may also possess a higher culinary quality and variation compared with home cooking, and hence be a more attractive -and healthy -alternative to other products with comparable convenience properties, such as fast food. Hence, healthy CTA meals in particular may be a concept that could contribute to the simultaneous solution of the nutritional and work/life balance-related challenges. For some groups of individuals, however, the CTA concept may appear less appealing, for example, if a takeaway meal is not considered 'a proper dinner' (Murcott, 1982 (Murcott, , 1983 Moisio et al., 2004) .
The objective of the present study is to assess the economic net gains of healthy CTA meals for employees and for society as a whole in a cost-benefit analysis (CBA) framework. In the CBA, willingness to pay results from a choice experiment (CE) combined with direct cost analysis and cost-of-illness estimates, respectively. Thus, we investigate whether promotion of the healthy CTA concept is desirable from a welfare economic point of view.
Cost benefit and cost effectiveness related to worksite health promotion initiatives have been the objective of several previous studies, addressing, for example, diet/physical activity/weight loss (Perlmutter et al., 1997; Kouris-Blazos and Wahlqvist, 2007) as well as multiple health risk targets, such as smoking, alcohol, stress, etc. (Bertera, 1990; Aldana, 2001; Aldana et al., 2005; Soler et al., 2010) . Although studies of worksite initiatives addressing multiple health risks simultaneously have indicated favourable benefit-cost ratios due to reduced absenteeism and higher productivity, the body of literature containing cost-benefit assessments of pure dietary interventions at worksites is very limited. However, studies by Kouris-Blazos and Wahlqvist (2007) and Gates et al. (2008) show a positive relationship between overweight and absenteeism, thus suggesting a potential economic benefit from interventions aiming at reducing overweight via diet and physical activity. To the authors' knowledge, no previous study addresses cost-benefit relationships with regard to healthy CTA meals. This paper is organised as follows. Section 2 provides a description of the methodology and data used in the study. Section 3 presents and discusses the results of the analysis and, finally, section 4 draws some conclusions.
Methodology and Data
The analytical framework for this study combines users' willingness to pay (WTP) estimates through the use of the choice experiment method, cost-of-illness estimates and direct cost analyses to assess the net societal costs and benefits associated with an extended use of CTA meals as a health promotion strategy. Costs and benefits are considered to occur in three domains: the employee's private domain, the employer's domain and the remaining societal domain, cf. the analytical framework in Figure 1 . Below, each element, in terms of users' WTP, external benefits and direct costs, which contribute to CBA is presented, along with a description of the data foundation for each element.
Users' Willingness to Pay as a Measure of User Benefits
Direct short-term user benefits for employees include convenience, gastronomic exploration and immediate well-being. Regarding the extent that employees obtain immediate utility from these direct benefits, it is presupposed that this additional utility will be reflected in the employees' WTP for the meals. As an important aspect of convenience, CTA meals potentially imply less time spent on food shopping and cooking and hence lowers the time costs, which in turn enables an improved work/life balance, thus reducing stress levels. Furthermore, employees may obtain more indirect medium-or long-term benefits from CTA meals. For example, a good CTA programme may have a function in strengthening the social cohesion at the workplace. Such effects may improve job satisfaction, which may also, to some extent, be reflected in the willingness of employees to pay for the meals.
If the provision of nutritious CTA meals replaces less nutritious meals (e.g., meals from fast food outlets), a long-term beneficial health effect may be obtained among employees, as well as in their respective households. This in turn may lead to higher quality of life (to the benefit of the employees) but also to a lower future risk of disease-induced income losses, cf. Grossman's (1972) health capital model, for example, represented by the difference between market wage and early retirement payments. As mentioned above, the option of purchasing takeaway meals from the workplace canteen may relieve some of the stress at the end of the working day -and some of the associated health risks, because it saves shopping and cooking time. To the extent that the employees are economically rational and have full knowledge about the future health consequences of their current food consumption decisions, these indirect benefits for the users will also be reflected in their WTP.
Choice Experiment Data
To elicit WTP for different attributes of a meal, we carried out a choice experiment (CE). The CE method is particularly suited for eliciting consumer preferences for specific characteristics of a given good (Adamowicz et al., 1998) , which is why it was considered appropriate in the specific setting. In the experiment, respondents were asked to choose between two meals, which represented different combinations of the attributes: fat content (represented by different types of meat and sauce), amount of vegetables, convenience (represented by CTA) and price. The attributes for the meals were chosen to be as neutral as possible to avoid the possibility that some people dislike a particular type of dish.
In the CE, the amount of vegetables in a meal is either 75 g or 200 g; 75 g/portion corresponds to an estimated average amount of vegetables in a supper meal consumed by Danish households (Danish Food Agency, 1998) , whereas 200 g of vegetables per serving would bring the average intake close to the recommended daily intake. The attribute regarding fat (generally considered as unhealthy when consumed in too large quantities) in meat and sauce has also two levels; low fat meat with 5% fat, or meat with 15% fat. The design of the CE thus gives the respondent a possibility to reveal his/her WTP for an increase in the intake of healthy nutrients (represented by vegetable content), or a decrease in the intake of unhealthy nutrients (represented by fat content). The convenience attribute has two levels: canteen takeaway or home cooked. The price attribute for CTA has seven levels (25, 30, 40, 50, 55, 65 and 75 DKK, corresponding to between 3.30 € and 10.00 €) 3 , and the price attribute for a home-cooked meal has four levels (20, 30, 40 and 50 DKK, corresponding to between 2.68 € and 6.70 €) 4 .
The choice set also contains a third alternative, an opt-out alternative (Haaijer et al., 2001; Kontoleon and Yabe, 2003) , which is labelled 'none of these.' Each choice set also provided a description of what low fat meat and high fat meat could be and the amount of vegetables that corresponds to 75 g, see Appendix A1. A fractional-factorial design was used with 32 choice sets (generated in SAS; Kuhfeld, 2004) divided into eight blocks, and with each respondent receiving four choice sets. We applied a foldover design (Huber and Zwerina, 1996) for the two level attributes.
The survey was conducted as an internet survey during February 2008. The sample was obtained from Nielsen's online database (Nielsen, 2010) , with an age distribution of the respondents of between 18 and 65 years. The questionnaire was sent out to 9918 respondents, of whom 4550 answered the questionnaire after two reminders, resulting in a response rate of 45.9% -for further details of the design and the survey in general, see Nordström (2011) . Respondents for whom CTA was irrelevant (students, farmers, self-employed) were excluded from further analysis, which resulted in a sample of 3657 respondents. Out of the respondents, 50.5% were males. . Based on these figures, the sample of respondents is considered to be representative of the population of employees at Danish workplaces, however, with some underrepresentation of higher income households.
Method of Analysis
In the analysis of the CE data we follow the standard underlying theory of CEs which is based on Lancaster's consumer theory (Lancaster, 1966) and random utility theory (Luce, 1959; McFadden, 1974) , where the utility U ij that individual i achieves from good j is the sum of the utilities obtained from each of the K characteristics s kij . Assuming linearity in the valuation of attributes, the random parameter logit model represents the utility U ij as follows:
3 Each price appears four times in the 32 choice occasions, except for the price 50 DKK which appears eight times. 4 Each price appears eight times in the 32 choice occasions 5 For the Danish population of wage earners, the average number of children per household was between 0.6 and 0.9, the average age of household principal was between 42 and 45 years, and average household income was approximately 100,000 € in (Statistics Denmark, 2010 . (1) where ASC is an alternative-specific constant for the status quo alternative (Revelt and Train, 1998; Goett et al., 2000; Meyerhoff and Liebe, 2009 ). The parameter ki  represents the weight by which attribute k is valued by individual i, and we assume that the error terms are independent Gumbel distributed. Moreover, we allow for heterogeneity in the sample by assuming that the coefficients of all nonprice attributes are normally distributed, with the exception of the CTA attribute that is assumed to follow a discrete mixture distribution, thereby allowing consumers to place positive, as well as negative, values on the non-price attributes.
The price coefficient is being held fixed because such an assumption allows straight forward calculations of the distribution of WTP. For the CTA attribute, we apply a more flexible distribution (see, for example, Wedel et al., 1999; Hess et al., 2007) . The reason for doing so is that under a Random Parameter Logit (RPL) specification the results for this specific attribute showed an unexpected negative sign of the main effect along with a large degree of heterogeneity (mean = -0.16 and s.d. = 0.71), suggesting that a significant share of the respondents also derive positive utility from this attribute 6 . More specifically, this potentially could imply that the sample would be divided up into groups/segments -some being against the attribute canteen takeaway and others being for the attribute.
By applying discrete mixture (DM) distribution we can avoid the issue of predefined statistical distributions as in the mixed logit case, but some may argue that the DM model is less flexible than the mixed logit model, because the number of possible values for the taste coefficients is finite (this issue should however be expected to decrease as the number of points used increases). Following Hess et al. (2007) , in the DM setting, we divide the  values into two sets of parameters, one set, , representing the deterministic part of , which we treat either as fixed or as continuous distributed parameters and , which is a set of N random parameters, all discrete distributed. The latter set of parameters, , have m n mass points, , 1, … , and an associated probability of . Moreover, the following two constraints are imposed on the probability :
and
In the present case, we allow the coefficient of canteen takeaway to follow a discrete distribution with two mass points. Thus, the coefficient takes two different values:
(canteen takeaway -positive) with a probability of and (canteen takeaway -negative) with a probability of . Because the utility function is linear in price, the marginal WTP (MWTP) for the attribute is the ratio between the parameter of the attribute and the price parameter, such that:
The model is estimated with simulated maximum likelihood using 300 Halton draws in the simulation process (Train, 2003) .
User Benefit Measures
In theory, the linear utility function means that we can obtain the value of the whole as the sum of the value of the attributes for a given alternative. This suggests that the expected mean benefit from an improvement is calculated as the difference between the sum of WTP for the attributes in the intervention state and the sum of WTP for the attributes in the initial state (Hanemann, 1999) . In a CE in which a single before and after option is to be evaluated, the expected mean WTP is simply given as:
where . This expression represents the 'state of the world' (Lancsar and Savage, 2004) user benefit in the forced choice case where there is only one alternative in the status quo (or preintervention) choice set and only one alternative in the post-intervention choice set (thus the status quo product is not available in the post-intervention state).
In the case of multiple alternatives, where more than one combination of attributes is present in the market and the individual has the opportunity to choose between these different combinations, the estimation of the employee level benefit for the logit model in Eq. (1) also follows the log-sum method (Hanemann, 1999; Lancsar and Savage, 2004) :
In the present paper, we estimate the MWTP, 'the state of the world' expected benefit and the multi-attribute expected benefit. In the latter case, we estimate the expected benefit in four different scenarios, all characterised by going from home-cooked meals to CTA. In addition, we allow the users to act in a market in which not only the scenario of going from home-cooked meals to takeaway meals exists ('state of the world'), but in which three alternatives to the home-cooked meals (in different varieties) are preserved ('multiple alternatives'). The four different scenarios examined in the paper are illustrated in Appendix A2.
Estimation of External Benefits
In addition to direct and indirect net benefits for the users of healthy CTA meals, some positive external benefits may be considered, especially if the CTA leads to long-term health improvements. Such health-related positive externalities may include improved productivity in terms of reduced absenteeism or presenteeism (i.e., being present at work but not fully productive), to the long-term benefit of employers (to the extent wage rate differences do not fully reflect productivity differences), and they are therefore not incorporated in the employees' WTP. In addition, improved job satisfaction may also yield short-and medium-term benefits for the employer, for example, in terms of reduced sick leave and absenteeism, reduced labour turnover, greater flexibility at work, etc., which may also have positive economic consequences. For the public sector and the taxpayers, a healthy CTA programme may lead to benefits in terms of savings on tax-financed healthcare costs and early retirement payments, as the Danish healthcare system in general is maintained by the public sector and financed by taxes.
Assuming that the population of employees at workplaces with a potential for introducing healthy CTA meals exhibits dietary patterns similar to the population in general (Pedersen et al., 2010) , and that these are normally distributed, 49% have an intake of fruit or vegetables in the range of 300-600 g/day, and 26% have an average intake at less than 300 g/day. Similarly, for 17% of adults, fat intake exceeded 40% of total energy intake, and for 30%, fat intake represented 35-40% of total daily energy intake.
Several epidemiological studies have examined a low intake of fruit and vegetables as a risk factor for a range of diseases, including cardiovascular diseases, some types of cancer, depression, etc. (Terry et al., 2001; Lock et al., 2004; Sanchez-Villegas et al., 2006) , whereas some epidemiological studies have addressed fat intake as a risk factor for some of these diseases (Zhang et al., 1999; Osler et al., 2000; Boyd et al., 2003) 7 . Based on these studies, relative risks (RRs) for ischaemic heart disease, stroke, gastric cancer, colorectal cancer, breast cancer and lung cancer -some of the most prevalent diseases in Denmark, which contribute significantly to the total disease burden (WHO, 2005) -have been estimated. The RRs represent ratios of probabilities for contracting disease for exposed versus non-exposed individuals. The RR estimates are given in Table 1 . Terry et al. (2001) , Boyd et al. (2003) , Zhang et al. (1999) , Osler et al. (2000) Given the RR estimates and the share of employees exposed to selected health risks before and after the introduction of low fat CTA with a high content of fruit and vegetables, the expected long-term health effect (as far as the selected diseases are concerned) can be estimated in terms of the impact fraction (IF) (Morgenstern and Bursic, 1982) :
where b S and a S represent the share of individuals exposed to the considered risk factor before and after the change, respectively. The impact fraction represents the relative change in disease burden (for instance, measured in disability-adjusted life years -DALY; WHO, 2010) as a consequence of a change in risk factor exposure, given by the difference b a S S  . DALY represents the productivity effect -and thus earning potential -induced by a considered health problem, and in turn the impact of this health problem on expected future income and room for (private or public) consumption.
Although an assessment of the economic value of a health effect is a controversial issue, several attempts have been made in the literature (see Kuchler, 2001 for several contributions on this issue). One approach is to assess an economic value of one DALY corresponding to one average annual salary, reflecting the potential loss of labour-determined value-added due to illness or death. This figure is approximately 60,000 € in Denmark (Statistics Denmark, 2010) . Another approach is to estimate the average healthcare costs associated with the respective diseases. As these valuation approaches are not based on utility functions, and hence are not necessarily representing economic welfare losses, other approaches attempt to measure the economic value in terms of individuals' utility losses, for example, WTP for reduced health risk, but such approximations tend to ignore externality effects.
The above WTP methodology potentially takes into account the individuals' subjective valuation of health gains, to the extent that these health gains affect their utility directly. Hence, individuals' expected reduction in disease-caused net income losses are, in principle, accounted for in the WTP study. Owing to externality effects (such as productivity losses not compensated by a wage reduction, public income transfers or health spendings), health gains, however, still involve a social economic benefit that needs to be accounted for, beyond the direct utility effects reflected in the WTP. As these external economic effects are expected to be highly correlated with the saved number of DALYs, we use these DALYs as the outcome variable for health effects and convert them into economic terms using standardised coefficients for the external economic impact representing gained consumption opportunities.
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Assuming that public income transfers can be represented by early retirement payments (approximately 25,000 €/year), that wage rates reflect productivity and that average healthcare costs amount to approximately 30,000 €/DALY, total annual external benefits amount to almost 55,000 €/DALY. However, as these long-term benefits occur with a time lag, there is a need to discount them to a present value to make them comparable with short-term costs and benefits. For this reason, it is assumed that the benefits occur with a 10-year time lag, and that a 3% discount rate is used, which implies that the present value of the external net benefits amounts to approximately 45,000 €/DALY.
It should be noted that this calculation rests on the assumption that wage rate differences mirror differences in productivity. If this is not the case (e.g., that wage differences are smaller than productivity differences), employees potentially disabled due to poor nutrition may be overcompensated in cases of illness, thus 8 The reader should be aware of the limitations and discussions within the DALY method (e.g., Anand and Hanson, 1997; Murray and Acharya, 1997) . As pointed out by, for example, Anand and Hanson (1997) in particular the implications of the age-weighting concept of the method is often questionable, but as pointed out by Sen (1985) , DALYs seems to be closer to a measure of health 'functionings' (see also Murray and Acharya, 1997) .
imposing an economic loss on the employers. This in turn implies that the estimated employee WTP for improved health does not fully capture the potential productivity gains, and hence the value of external benefits may have been underestimated. In the Danish setting, where wages are determined by centralised negotiations to a large extent, this is likely to be the case, although the degree of underestimation is difficult to determine.
Estimation of Direct Costs
Costs related to CTA include the direct costs of ingredients, packaging, labour, investments and energy associated with the production of meals. CTA meals are assumed to replace other meals (home cooked, or meals from restaurants or other takeaway sources), but as well-established markets for such meals exist, it is assumed that the WTP for such meals corresponds to the respective market prices. The cost for the ingredients in a home-cooked meal is assumed to correspond to the cost of ingredients in the CTA meals.
As the production of takeaway meals from workplace canteens most often can be considered as an integrated activity within the normal production of canteen meals, the costs associated with takeaway production are considered from a marginal perspective, implying that the production of takeaway meals can draw on existing (e.g., kitchen) capacity, thus lowering the need for additional investments and/or labour. Hence, the cost assessment basically includes the cost of additional ingredients and packaging, additional labour costs to some extent and additional capital costs to a limited extent (with investments in cooling and packaging capacity as a possible exception).
From a data perspective, the fact that the production of CTA meals is integrated with 'ordinary' canteen operations poses a challenge to the cost assessment related to this additional activity, because canteen operators do not (normally) keep separate records of these different activities. To overcome this problem, we conducted a questionnaire survey among Danish canteen operators to obtain information about different types of costs associated with their implementation and operation of CTA, as well as background information about staff size, and the number and type of daily users. In particular, the questionnaire contained questions about different cost items:
 ingredients (including the takeaway activity's estimated share of total ingredient cost),  packaging,  additional labour hours due to takeaway production,  investment in additional facilities (cooling/freezing, packaging, etc.).
The questionnaires were distributed to approximately 100 canteen operators (the majority within the FazerAmica  canteen operators' company) between November 2009 and January 2010. In total, 16 questionnaires were filled out and returned, and these constitute the basic empirical material for the cost estimations. Owing to the low number of observations, the statistical robustness of these results is deemed to be limited. By nature, the collected cost data only represent costs in canteens that are actually running takeaway programmes, which may involve a selection bias, excluding canteens where the introduction and operation of CTA would be more costly. To address this issue, we conduct supplementary budgetary calculations for alternative settings and conditions.
Results and Discussion
The results of each element (WTP estimates, external benefits and costs) are presented in the subsections below, followed by a final subsection merging the results together in a CBA.
User Benefit Results
Table 2 presents the estimation results from the discrete mixture and random parameter logit model described above. As can be seen from Table 2 , all the main effects are statistically significant. Both coefficients in the discrete mixture of the canteen takeaway attribute are significant as well as two out of three estimated standard deviations, which suggests heterogeneous preferences in the sample. The results only reveal a nonsignificant standard deviation for the attribute vegetables. The MWTP estimates have been transferred into Euros. ASC is the alternative-specific constant for the third alternative, i.e., the opt-out alternative. LRI refers to the likelihood ratio index presented by Louviere et al. (2000) . The standard deviation of the random parameters are presented in italic.
The model suggests that low fat meat and an increase in the amount of vegetables in a dish have a positive influence on the respondent's utility, whereas the discrete mixture of the attribute 'canteen takeaway' shows the existence of two segments of consumers. One segment representing 24% of the respondents, who have strong negative preferences for the canteen takeaway attribute and another segment representing the majority of the respondents (76%) who are in favour of such an intervention, thus showing positive preferences compared with a 'homecooked meal'.
One interpretation of those respondents being against canteen takeaway may lie in a perception among those respondents that takeaway meals do not constitute a 'proper dinner' (Murcott, 1982 (Murcott, , 1983 or it may represent respondents who have bad experiences with workplace canteens. The alternative specific constant (ASC) for the status quo alternative shows that respondents associate negative utility with the third alternative per se -the opt-out alternative 'none-of these,' which suggests the absence of a status quo bias. Furthermore, the loglikelihood ratio index (LRI) indicates that the model provides a good fit to the data with a value at 0.19 (Louviere et al., 2000) . Table 2 also includes the estimates for the respondents' marginal WTP. The estimates are the marginal rates of substitution (MRS) between price and the meal attributes, as shown in Eq. (4). These estimates suggest, as stated above with respect to the utility, that respondents have positive MWTP for the two attributes 'low fat meat' and '200 g vegetables,' relative to 'meat' and '75 g vegetables' at 3.95 € and 1.77 €, respectively. With respect to the attribute 'canteen takeaway,' the results show, as argued above, that 24% of the respondents are very much against such intervention, with a mean negative MWTP at -33.05 €. More interestingly, 76% of the respondents show a positive WTP for the attribute, with a mean MWTP estimate of 5.06 €.
By using these estimates, we also estimate the total benefit for the employees according to Eq. (5) for the 'state of the world' measure and according to Eq. (6) for the multiple combinations scenarios (see Appendix A2). Because 24% of the respondents show that they would not purchase canteen takeaway meals, the following analysis is only conducted using the estimates for the segment of respondents showing positive preferences for such intervention. The results are presented in Table 3 . (Krinsky and Robb, 1986) with 2000 Halton draws. The initial state corresponds to a home-cooked meal with 75 g vegetables and meat.
As can be seen from Table 3 , the estimated user benefit measures in scenarios 1 and 4 are all statistically significantly different from zero. The results also reveal that, in general, the 'multiple alternatives' approach produces estimates that are approximately a quarter of the 'state of the world' estimates. This result is in line with previous findings (e.g., Lancsar and Savage, 2004) . Thus, the choice of benefit measure strongly influences the benefit value. If the 'state of the world' approach is mistakenly applied in a multiple alternative setting, it can result in biased benefit estimates.
Furthermore, the results suggest that all of the scenarios provide a positive welfare gain, with scenario 1 providing the smallest gain, followed by scenario 3 and scenario 2, and finally with scenario 4: the case of going from a home-cooked meal with meat and 75 g of vegetables to a CTA meal with low fat meat and 200 g of vegetables, as the scenario with the largest gain.
External Benefit Results
Based on the epidemiology-based methodology and combined with assumptions regarding the influence of CTA on the users' food intake, it is possible to estimate the potential long-term health benefits of CTA meals. In particular, it is assumed that the dietary variables mentioned in the introduction are normally distributed, and, to ensure consistency with the WTP results, that CTA meals increase the intake of fruit and vegetables by 125 g on days when such meals are consumed, and lower the share of energy derived from fat by approximately one percentage point on a whole day basis, which is in line with the attributes underlying scenario 4 in the above CE. Hence, on days when CTA meals are consumed, the proportion of employees with medium and high exposure to health risks related to a low intake of fruit/vegetables and a high intake of fat is reduced.
Two alternative scenarios are considered: a scenario, in which employees consume one healthy CTA supper meal every working week (45 working weeks per year), and another scenario in which employees consume CTA meals every working day (i.e., 5 days per week for 45 weeks per year). In both scenarios, we assume that CTA meals replace current dinner meals, and hence that the CTA does not constitute an additional meal, which potentially would result in an increase in weight. The fraction of employees exposed to high or medium risk should be affected more in the second scenario than in the first.
In Table 4 , potential health impacts of these assumptions have been estimated. One weekly healthy CTA meal has the potential to reduce the disease burden of ischaemic heart disease by almost 6 DALYs per 100,000 inhabitants, a reduction of almost 0.7%, whereas 5 weekly healthy CTA meals may have the potential to reduce the disease burden of ischaemic heart disease by 28.2 DALY per 100,000 inhabitants -more than 3% of the disease burden. In total, 1 CTA meal per week results in a reduction of 10.5 DALY per 100,000 inhabitants, whereas 5 CTA meals per week may reduce the disease burden of the six health problems considered in Table 1 by 52 DALY per 100,000 inhabitants. As mentioned previously, the present value of external benefits (total health benefits net of the direct value to the individual, as reflected in the WTP) associated with a healthy CTA meal (high content of vegetables and low fat meat and sauce) amounts to approximately 45,000 €/DALY, if we assume that external benefits consist of saved public income transfers and healthcare costs. With 10.5 DALYs saved per 100,000 inhabitants with 1 weekly CTA meal, this equals 10.5  45,000/100,000 = 4.8 €/inhabitant. Distributed over 45 working weeks, this corresponds to 0.106 € per CTA meal. If CTA meals are consumed every working day, the estimated value of external benefits amounts to 23.7 €/inhabitant, corresponding 0.105 € per CTA meal (the slightly lower value being an implication of a decreasing marginal health effect).
In the two right-most columns of the table, the partial health effects of high vegetable and low fat meat and sauce content, respectively, are quantified. A high content of vegetables has a potential health effect, which is more than double the aggregate health effect of a relatively low fat content in meat and sauce in the CTA meals.
It should be noted that these health-related externality benefits only relate to the above-mentioned six serious diseases. Several other diseases may also be linked to an unhealthy diet containing too much fat and not enough vegetables, including chronic diseases such as other forms of cancer, diabetes, diverticulosis/diverticulitis, gallstones, etc. Furthermore, more temporary conditions such as lack of energy or concentration, reduced well-being and stress may also be linked to poor diet and these may also lead to increased absenteeism or presenteeism at workplaces with an associated economic burden for the health sector. Hence, the calculated health-related benefits are likely to represent a lower-end estimate of the total health benefits from healthy CTA meals.
Furthermore, the convenience aspect may save time after work otherwise spent on shopping and cooking, which may reduce the need for employees to leave work at a set time, thereby facilitating the completion of a daily workload. Although this is an employer benefit that is difficult to quantify, it may contribute to the total externality benefits. And as mentioned earlier, if wage differences do not fully reflect productivity differences, employers may also benefit from productivity gains due to a lower disease burden than has been applied in these calculations.
Direct Cost Results
The results from the 16 questionnaires supplied to the canteen operators are examined below with respect to labour, working procedures and additional investments supplemented by cost estimates of increasing the nutritional quality of the meals. Two of the canteens which completed the questionnaire reported a moderate increase in labour, four canteens reported changes in working procedures due to takeaway activities and the remaining canteen operators did not report changes in labour use. We assume that changes in working procedures due to the introduction of the takeaway concept involve an increased workload of 2 h/month per staff member, which is included in a subsequent analysis.
Based on the questionnaire data, marginal unit costs for ingredients and labour were estimated by means of linear regression analysis, which showed a marginal ingredient cost of 2.50 € and 0.008 additional working hours, which corresponds to a labour cost of 0.28 € per CTA serving, assuming an average labour cost of 35 € per working hour. However, it should be noted that this average stems from additional labour at six canteens (including assumed workload increases associated with changed working procedures). The remaining ten canteens did not report increased labour costs due to takeaway activities, and consequently a zero change in workload was assumed for these canteens.
Six of the surveyed canteens reported additional investments of, on average, 700 € due to the introduction of CTA meals, which equates 250 € on average for all participating canteens. As six observations were too few for meaningful statistical analysis, we assume an average investment of 250 € per canteen, which corresponds to a monthly capital cost of 3 € per canteen (assuming a 3% discount rate and a 10-year investment horizon), which corresponds to 0.015 € per takeaway meal if the canteen supplies 200 meals per month. The average costs of packaging were calculated as 0.70 € per takeaway meal. If we assume that the cost of ingredients per CTA meal is the same as a home-cooked meal, the cost difference between a CTA meal and a home-cooked meal is 1.01 €.
The cost items are presented in Table 5 and the total marginal cost of takeaway activities is estimated to be 3.53 € per meal. It should also be noted that due to the relatively low number of observations in the cost questionnaire, firm conclusions on the costs based on this figure should be drawn with some care. Furthermore, as this figure is based on the reported costs, which may be subject to selection bias, the figure is expected to represent a lower-end estimate, if a more widescale implementation of CTA meals were to be considered.
To compensate for the low number of empirical observations, as well as the potential selection bias in the data, we supplement the above analysis of the collected data with calculations based on alternative assumptions regarding meal concept and the utilisation of existing capacity. In Table 5 , such calculations are presented in five different settings for a canteen serving 200 takeaway meals per month. These settings can be considered as alternatives to the one presented in the questionnaire. Increasing nutritional quality of meals might be one way to change the meal concept, either by using lean meat in the dishes, rather than meat with an average fat content, or by increasing the proportion of fruit and vegetables. As lean meat tends to be more costly than average meat, a shift towards leaner meat (at an unchanged total quantity) increases the average cost by around 0.50 € per serving, whereas an increased proportion of vegetables (assuming an unchanged total energy content) entails a relatively low additional cost (around 0.10 € per serving at current relative food prices estimated on the basis of household purchase data from GfK Denmark). These calculations are in line with findings from other studies regarding, for example, school lunch programmes, which also find that nutritious meals need not be significantly more costly to produce (Wagner et al., 2007; Mitchell et al., 2008) . The questionnaire data does not indicate nutritional quality of CTA meals. If current CTA meals are already healthy regarding vegetables and fat content, additional cost estimates resulting from increasing nutritional quality may represent an upper-end estimate of true extra costs.
The canteens that responded to the survey have already introduced takeaway programmes and the sample may not, therefore, be representative of all workplace canteens in Denmark, as the takeaway programmes may have been introduced due to excess capacity (staff or equipment). If we assume that more canteens adopt takeaway programmes, some would possibly need to increase labour or undertake additional investments (presumably mainly in cooling and packaging capacity).
Based on information on total labour use and total number of canteen meal servings, it is estimated that an average regular canteen serving requires 0.16 man-hours. Assuming a similar labour effort per takeaway serving, this would increase the monthly labour cost by more than 1000 € in a canteen producing 200 monthly takeaway servings, which is a substantial increase, compared with the cost estimates based on current CTA operators. If the introduction of CTA involves some development costs, for example, education and training, development of recipes and working procedures, relevant to CTA, these labour costs may be even higher. If the canteens do not possess sufficient cooling and packaging capacity, investments in the region of 2200 €, which corresponds to an additional monthly cost of almost 20 €, may be needed (Gastropolis24, 2010) . In summary, if nutritious takeaway meals are to be supplied from canteens without current excess kitchen or staff capacity, the cost per meal would amount to around 9 €, that is, almost triple the average unit cost estimated from the data -or approximately 6.50 € more than a home-cooked meal. The availability of spare labour capacity in particular is crucial for costs.
The costs have been evaluated for canteens providing 200 takeaway servings per month. Some of the elements may depend on the scale of operation. For example, the potential for utilising labour and capital cost effectively can be assumed to be greater in large-scale, rather than small-scale, production, whereas the unit cost of ingredients and packaging is more likely to be independent of scale. Calculations similar to those in the right-hand column of Table 5 , have been carried out for different scales ranging from 50 to 2000 servings per month (not presented), which show some economies of scale, in particular for the production of less than 200 servings per month. As labour costs constitute a crucial factor in the cost calculation, one crucial element in this scale pattern is the flexibility in the amount of staff employed in canteen operations.
Comparison of Costs and Benefits
In this section, the direct and indirect employee benefits and external benefits are compared with the costs of providing CTA meals to employees at the workplace for four alternative scenarios representing the possible combinations of high/low fat meat and sauce, and a high/low content of vegetables. The results are summarised in Table 6 . As the results show the first scenario which offers a CTA meal without additional health benefits yields an average net benefit of 0.14 €/serving. The highest welfare estimate, based on the marginal WTP calculations, is achieved when switching from a home-cooked meal with meat and 75 g of vegetables to a CTA meal with low fat meat and 200 g of vegetables. This scenario provides direct and indirect benefits for the employees corresponding to 2.73 € per CTA meal. Adding the external benefits of 0.11 € per CTA meal results in a total benefit of 2.84 € per CTA meal. Comparing these benefits with the production costs of 1.62 €/meal (assuming that there is no need for additional labour or investments), the net result becomes 1.22 € per CTA meal.
All the scenarios put forth suggest that the CTA concept provides positive net benefits from a welfare economic point of view. If the benefits to society are to be maximised, the CTA intervention should include both low fat meat/sauce and a large amount of vegetables. However, this result is relatively sensitive to the assumption of spare labour capacity. For example, if the production of CTA would require 0.16 man-hours/serving, the total net benefit of a low fat, vegetable-rich CTA meal would amount to -3.74 € per serving. Hence, if further labour costs are necessary, the conclusion may be less favourable to CTA. With respect to the applied WTP estimates, the standard deviations were estimated in the range of 0.40-0.60 €/serving, which implies that for the vast majority of employees with positive WTP, healthy CTA meals will still yield positive net benefits, if the introduction of CTA can be done without significant additional labour.
However, another potential problem could change this conclusionnamely the existence of hypothetical bias. Because the valuation task was performed using a hypothetical valuation method this risk is likely to be real, but as stated by Hanemann (1991) , because the good in question is a market good, the issue of hypothetical bias might be reduced.
The estimated external health benefits are positive, but relatively small in economic terms compared with the estimated costs and private benefits associated with the health attributes of CTA meals. Nevertheless, such health attributes appear to be important for the economic viability of CTA meals, because they contribute positively to the users' perceived benefits of CTA meals. Additionally, a CTA programme may increase job satisfaction, which can have beneficial effects on productivity -benefit has not been included in the present analysis.
Conclusion
This study has evaluated the benefits and costs of healthy CTA meals at workplaces as an intervention strategy to improve employees' dietary habits and their work/life balance. This study combines WTP analyses based on CEs, DALY assessments based on epidemiological literature and cost estimates based on a survey among Danish workplace canteen operators.
The results of the analyses show that employees have a positive WTP for health attributes in CTA meals, as well as for the concept of CTA, although a relatively large minority (24%) of the respondents did have a negative WTP for CTA meals. The potential health effects of a healthy CTA programme are estimated to be positive, although modest in scale. Provided that CTA meals can be supplied without additional labour costs (i.e., assuming that canteen operators possess excess labour capacity), the benefits of a healthy takeaway programme will exceed the costs for a large majority (around 76%) of employees.
In conclusion, healthy CTA programmes seem to be an economically sustainable intervention at some workplaces, although the analysis does not fully support a full-scale implementation of healthy CTA programmes at Danish workplaces from a welfare economic perspective. There are two main reasons why healthy CTA meals are only economically sustainable at some workplaces. On the one hand, only a segment (although large) of the Danish employees (respondents) exhibit a WTP for such takeaway meals that is sufficiently high to cover the additional costs of providing such meals, whereas on the other hand, it is crucial for the economic sustainability that the supply of CTA meals can be undertaken without significant additional labour costs.
Denmark has been used as an illustrative case in this study. However, the findings may also be of interest in other countries, where women's labour force participation is high and where a hot supper meal tends to be the norm. This is the case in, for example, the Nordic countries (Mäkelä et al., 1999) , as well as in several other high-income countries, where problems related to unhealthy diets and work/life balance difficulties are also of significance.
According to the results of the analysis, healthy CTA meals seem to be economically sustainable, even without accounting for the external benefits in terms of saved income transfers and healthcare costs. Nevertheless, public subsidisation of healthy CTA meals might be justified on a couple of grounds. The potential externality benefits may be reaped to a higher extent if these meals are subsidised, because such subsidy might make CTA meals attractive to employees with below-average, although still positive WTP, or in canteens with above-average costs, Moreover, the start-up of CTA programmes may involve transaction costs, which constitute a barrier for establishing the programme, even though it may be economically sustainable in the long run.
Several further aspects should also be taken into consideration when evaluating the findings of this study. The estimation of employees' private benefits from healthy CTA meals is based on the current preferences of a representative sample of employees at Danish workplaces, of which the vast majority did not have a CTA programme. It is likely that individual preferences for CTA meals may be affected by the presence of such programmes -positively or negatively. Such 'dynamic' effects have not been incorporated in the present study.
Finally, it should be noted that combination of the results from three different analytical approaches involves some methodological challenges, for example, the combination of preference-based WTP analysis with estimation of external benefits based on DALYs. Every effort has been made to overcome these challenges, for example, to ensure consistency and to avoid double-counting. Nevertheless, the elements of the analysis are based on different populations and methods, which introduce some uncertainty into combined results. Appendix A1. Choice Set Example.
In the meals, the meat can be low fat meat (e.g., minced beef steak with 5% fat or chicken fillet) or meat (e.g., minced beef steak with 15% or breadcrumb chicken with skin). A medium-sized carrot and a medium-sized tomato weigh approximately 75 g In Danish, the dish 'hakkebøffer' was used to represent the type of meat. The ingredients for 'hakkebøffer' are lean ground beef, butter, salt and pepper.
